Introduction. We describe the design and implementation of a psychiatric collaborative care model in a university-based geriatric primary care practice. Initial results of screening for anxiety and depression are reported. Methods and Materials. Screens for anxiety and depression were administered to practice patients. A mental health team, consisting of a psychiatrist, mental health nurse practitioner, and social worker, identified patients who on review of screening and chart data warranted evaluation or treatment. Referrals for mental health interventions were directed to members of the mental health team, primary care physicians at the practice, or community providers. Results. Subjects ( = 1505) comprised 38.2% of the 3940 unique patients seen at the practice during the 4-year study period. 37.1% ( = 555) screened positive for depression, 26.9% ( = 405) for anxiety, and 322 (21.4%) screened positive for both. Any positive score was associated with age ( < 0.033), female gender ( < 0.006), and a nonsignificant trend toward living alone ( < 0.095). 8.87% had suicidal thoughts. Conclusions. Screening captured the most affectively symptomatic patients, including those with suicidal ideation, for intervention. The partnering of mental health professionals and primary care physicians offers a workable model for addressing the scarcity of expertise in geriatric psychiatry.
Introduction
Spurred by the high frequency of psychiatric symptoms in geriatric primary care populations, particularly depression and anxiety [1] [2] [3] [4] and their associated adverse consequences, mental health services have recently been brought directly to the settings in which elderly patients are found [5] [6] [7] [8] [9] .
The services that provide psychiatric treatment within primary care practices are known as collaborative care models (CCMs). CCMs address a hitherto unmet need in geriatric mental health. While a majority of older adults receive health care from primary providers, most front-line physicians are not psychiatrically trained and do not provide mental health services [10, 11] .
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CCMs offer several key advantages [12] . CCMs can reduce the stigma surrounding psychiatric disorders in the elderly [13] , ease access to expert psychopharmacological treatment [14] , and improve care coordination between mental health and primary care teams [13, 14] . Large-scale trials using CCMs to manage older adults with depression or anxiety have reported encouraging results [7] [8] [9] , although sustainability in the various settings has not been firmly established [15, 16] .
In this paper we describe the design and implementation of a new CCM model co-located with and integrated into a university-based ambulatory geriatric primary care practice. The service, denoted by the acronym PASSE-PC (Psychiatric Assessment and Screening for the Elderly-Primary Care), began as a demonstration project at Weill Cornell Medical College in New York City, funded by the New York State Office of Mental Health (OMS). Weill Cornell was part of a multicenter OMS research initiative sponsoring the integration of mental health services within a broad range of medical settings and patient populations.
A central feature of PASSE-PC is case-finding that uses on-site screening for symptoms of depression and anxiety, followed by targeted psychiatric treatment when indicated. Here we also report data from the initial screenings of 1505 older persons as well as comparisons of the clinical, demographic, and psychosocial features of screen-positive and screen-negative patients.
Materials and Methods

Study Site.
The study was conducted at the Irving S. Wright Center on Aging, the outpatient group practice of the Weill Cornell Medical College's Division of Geriatrics and Palliative Medicine. The practice provides primary care to an older patient population (mean age in the mid-80s) that is mostly medicare-insured, female, and non-Hispanic white. The majority of the center's patients live independently or semi-independently with home supervision; approximately 10% reside in assisted-living facilities. The study was approved by the Institutional Review Board of the Weill Cornell Medical College.
Subject Inclusion and Exclusion
Criteria. Consistent with requirements for enrollment at the Wright Center, subjects were considered for inclusion if they were 50 years of age or older and were receiving, or planned to receive, their primary medical care at the practice. Excluded were patients who, based on clinical impression, had sensory or cognitive impairments severe enough to preclude meaningful participation in screening for anxiety or depression. 
Logistics of Screening and
Protocol for Screening New Patients.
Included in the registration packet for patients new to the center was a single page, with a screening instrument for depression, the PHQ-9 (Patient Health Questionnaire-9) [17] [18] [19] [20] [21] , on one side and a screening instrument for anxiety, and the GAD-7 (Generalized Anxiety Disorder-7) [22] , on the reverse side, both printed in large, bold font. Patients were asked to circle the number corresponding to the severity and/or frequency of symptoms described in each item. The completed forms were then presented to the patient's PCP (Primary Care Physician) during the visit. The PCP entered the questionnaire responses in an addendum to the electronic medical record. Patients who experienced difficulty because of visual impairment, cognitive deficits, or a language barrier were assisted by a family member or volunteer. Translators were available with advance notice. If for any reason the patient had not completed the questionnaire, the PCP was tasked to help him or her do so at the time of the examination.
Protocol for Screening Established Patients.
Patients already receiving primary care at the center who had not been previously screened (or were due to be rescreened) were identified by the mental health team from the list of appointments scheduled daily. These individuals were given the page containing the PHQ-9 and GAD-7 at the reception desk. The patients recorded their responses in the waiting room and then handed off the forms to the PCP.
Frequency of Screening.
Patients with positive initial screens (PHQ-9 score > 5 and/or GAD-7 score > 5) were rescreened every three months or at the next medical visit closest to a 3-month interval. Patients with negative initial screens were rescreened yearly, or sooner at the discretion of the PCP.
Team Composition and Meetings.
The mental health team was composed of a part-time (20% full time equivalent) geriatric psychiatrist, fulltime psychiatric nurse practitioner (NP), and a fulltime clinical social worker (SW). Mental health team meetings to review screens completed during the previous 5 working days were held weekly. After entering screens into the electronic medical record, the PCPs flagged these data to the attention of the NP or SW for review at the next team meeting.
Team meetings were approximately 90 minutes in length (range 60-120 minutes), during the course of which the screens and medical records of 10 to 20 subjects were reviewed; the actual number of subjects assessed in this way varied according to the weekly patient volume. In each case, including those screening negative, the team reviewed the questionnaire responses and salient features of the individual's clinical history as key steps in determining the patient's needs. The patients triaged for further evaluation and treatment included those with positive scores on one or both instruments, some patients who had not been screened but whose PCP had referred them for assessment, and others with negative scores who were determined from information in the chart to warrant further evaluation or possible treatment.
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The team's recommendations took into account multiple factors, including the severity of depression or anxiety, suicidality, nonaffective psychiatric disorders, cognitive impairment, medical burden, the likelihood that pharmacological treatment would be required, the need for social or psychotherapeutic interventions, any suspicion of elder abuse, and the ability of the patient to adhere to treatment. The validated PHQ-9 scores corresponding to mild, moderate, moderately severe, and severe depression [17] [18] [19] [20] [21] were used as guidelines but not followed rigidly in formulating treatment recommendations.
A chart note describing each patient's treatment plan was created and forwarded electronically to the PCP, accompanied by a disclaimer that the mental health team had completed an assessment based upon chart review, but had not interviewed the patient. In most cases, an in-person discussion of the team's recommendations was held with the PCP during the same week.
The principal triage or referral options included (1) full evaluation by a mental health team member; (2) referral to the team's psychiatrist or NP; (3) referral to the team's SW; (4) continued psychopharmacological treatment by the PCP; (5) continued treatment by a community psychiatrist; and (6) referral to a community provider. Some patients were referred to multiple mental health providers or treatment modalities. For example, an individual with major depression and a concurrent housing or financial problem might be referred to both the team's psychiatrist or NP and to its SW. If a patient had been receiving treatment with a mental health professional in the community, the patient's preference to continue that treatment was respected, and liaison with the community-based provider was offered.
Treatments Employed.
At the center, treatment by the psychiatrist typically entailed the prescription and monitoring of psychopharmacological agents. Patients assigned to the NP or SW for psychotherapy were treated using a PSP (Problem-Solving Therapy) protocol adapted for use in older patients with affective disorders, including those with executive dysfunction or mild cognitive impairment [23] .
Educational Features.
If the patient's PCP was to be the principal provider of the psychiatric treatment, he or she was scheduled to receive clinical supervision by a member of the mental health team. Supervisory meetings with the PCPs assuming direct responsibility for mental health treatment were arranged to coincide as closely as possible to the patients' scheduled appointments. The supervisory sessions were focused on clinical case material, but their larger purpose was to help attending and trainee geriatricians develop skills in the diagnosis and treatment of geriatric mood disorders. Particularly challenging patients were selected for discussion with the full center staff using a case conference format led by the geriatric psychiatrist. In addition, the NP and SW themselves received specialized training and supervision in the PST protocol by clinicians with expertise in this type of treatment.
Data Entry and Management.
A database was created that included a unique identification number for each subject; demographics (e.g., age, gender, insurance status); dates of screening and rescreening; PHQ-9 and GAD-7 scores; and disposition. For each of its institutional participants the OMS research program required a second database featuring a needs assessment. The needs assessment documented patient-level factors associated with anxiety and depression, including other mental health problems; cognitive impairment; poor physical health; suicidality; substance abuse; selfneglect; social isolation; housing, financial, and legal issues; and elder abuse. These needs assessments were scored by members of the mental health team using a consensus process after reviewing all available sources of information in each case-that is, the medical chart, screening data, and any other information provided by the PCP. Needs areas were rated as either as absent or as present to a high, moderate, or low level. Another score was given for each of the identified needs, indicating categorically whether or not referrals addressing each need were made.
Statistical Analysis.
Descriptive statistics were calculated for all study variables. We also examined associations between key independent variables (e.g., age, gender) and screen results using bivariate correlations. Logistic regression models were constructed to identify predictors of subjects screening positive for depression and/or anxiety. The first model included gender, race/ethnicity (non-Hispanic white versus other), living status (lives alone versus with others), and age. The second model retained these variables and added mental health and physical health factors elicited for the needs assessments. Colinearity diagnostics were performed and were acceptable.
Two sets of analyses were used to compare scores of treatment groups. First, ANOVAs (analyses of variance) were performed examining group differences separately for anxiety and depression. However, because key variables were correlated, that is, PHQ-9 and GAD-7 were correlated: 0.622 ( < 0.001), a MANOVA (multivariate analysis of variance) was also performed. The ANOVA and MANOVA models were used with Scheffe and Bonferroni post hoc tests to examine the differences between subjects receiving no treatment and subjects receiving each of 4 different modalities of treatment.
To test the hypothesis that within the group of treated subjects, those with higher initial PHQ-9 and GAD-7 scores were more likely to receive medication as part of their treatment, similar Scheffe and Bonferonni post hoc comparisons were made between the Psychotherapy Only and Medications Only groups and also between the Social Services Intervention Only and Medications Only groups.
In addition, bivariate correlations were used to compare PHQ-9 and GAD-7 scores of patients receiving no treatment with those receiving, for this analysis, each of 5 different modalities of treatment. Bivariate correlations were also used to identify relationships between screen positivity and items scored as present on the needs assessment.
Results
Screening.
The total number of subjects screened during the study period was 1505, comprising 38.2% of the 3940 unique patients seen at the practice during that time. Those not screened included patients not meeting inclusion criteria, subjects excluded from the study, refusals, and those who for logistical or staffing reasons were not asked to participate. The data presented here are from subjects' initial screenings.
Demographic Characteristics of Overall
Group. The mean age of screened subjects was 78.67 (SD = 9.86) years. Although inclusion criteria allowed for subjects as young as 50 years of age, the study population was overwhelmingly geriatric, with only 110 of 1505 screenees (7.3%) aged younger than 65. Most subjects were women (73.1%), non-Hispanic white (81.6%), relied on Medicare and supplemental coverage (versus Medicaid) (88.0%), and lived alone (55.8%).
Number of Subjects Screening
Positive. 37.1% ( = 558) of the patients screened positive for depression, 26.9% ( = 405) screened positive for anxiety, and 21.4% ( = 322) screened positive for both depression and anxiety. Table 1 shows that screening positive was significantly associated with age ( < 0.033) and female gender ( < 0.006). The association of screening positive and living alone trended toward significance ( < 0.095).
Demographics of Screen-Negative and Screen-Positive Subjects.
Subjects' PHQ-9 and GAD-7 Mean Dimensional Scores.
The mean score for the PHQ-9 (6.84, SD = 5.932, range 0-27) surpassed the cut-off point of 5 for screening positive, while the mean score for the GAD-7 (4.79, SD = 5.173, range 0-24) closely approached the same cut-off point.
Predictors of Screening Positive for Depression and/or
Anxiety. In the logistic regression model, female gender and age were independent predictors of screening positive for depression and/or anxiety. Females were significantly more likely than males to screen positive for depression and/or anxiety (OR = 1.371, = 0.021), and, as age increased, the likelihood of screening positive also increased (OR = 1.012, = 0.036) ( Table 2) .
Proportions of Subjects Screening Negative and Positive
Who Were Referred for Treatment. 11.8% ( = 74) of the 627 subjects screening negative were referred for treatment despite their status. A relatively small proportion of the 601 subjects screening positive, less than one-third [31.5%. ( = 202)], were referred for treatment. However, this referral rate did not include the 28.1% ( = 169) of subjects screening positive who were concurrently receiving treatment from a member of the mental health team, community provider, or Wright Center PCP; nor the 6.5% ( = 39) of subjects screening positive who were referred but refused intervention; nor subjects who were referred directly to treatment by their PCPs but who had not been screened ( = 101). 
Correlations of Treatment Modality and PHQ-9 and GAD-7 Scores.
Consistent with the post hoc analyses, not being referred for treatment was negatively correlated with participants' PHQ-9 and GAD-7 scores. Thus, subjects not referred for treatment had lower scores or were less symptomatic than those referred for treatment of any kind (correlations were examined using 5 treatment groups for this analysis) (Table 4) . Conversely, being referred for treatment of any kind was positively correlated with PHQ-9 and GAD-7 scores. All of these outcomes were significant or trended towards significance. However, two of the categories involving treatment with medications, namely, Medications Only and Medications and Psychotherapy, had correlations with PHQ-9 and GAD-7 that were significant at the highest level ( < 0.001), while treatments involving Social Services Intervention or Psychotherapy, either alone or in combination with other treatments, had correlations with PHQ-9 and GAD-7 that were at lower levels of significance (Table 4) .
Correlation Coefficients for Needs Assessments and
Screen-Positive Status. Based on the needs assessments, general mental health issues ( = 0.027), cognitive issues ( = 0.075), and social isolation ( = 0.006), as well as social isolation-generated referrals ( = 0.001), were related to screen positivity for depression and/or anxiety. However, only social isolation and social isolation referrals were significant ( = 0.010) after adjustment for multiple comparisons (data not shown).
Prevalence of Suicidality.
Scores for the PHQ-9 suicide item, reflecting how frequently suicidal thoughts or impulses were experienced by the subject (1 the least often, 4 the most often), were distributed as follows, item score: number of respondents (%): 1: 52 (3.5%); 2: 27 (1.8%); 3: 18 (1.2%); and 4: 1 (0.1%), for a total positive-score prevalence of 8.87%.
There were no reported suicide attempts nor completed suicides among the study subjects during the investigational period.
Discussion
Review of Findings from Screening for Depression and
Anxiety. A principal aim of the study was to determine whether screening for anxiety and depression would be feasible under the PASSE-PC model, useful in identifying cases and manageable with available "in house" and community resources. We had earlier found that the experience of being screened was itself well-accepted by the patients [24, 25] . Further, we were able, without employing research assistants dedicated to the project and therefore avoiding additional expenditure, to screen over one-third of the unique individuals presenting to the center during the study period.
The center's location in a relatively high-income and racially homogeneous area (the Upper East Side of Manhattan), resulted in a sample that was mostly non-Hispanic white and had a low rate of Medicaid coverage. The overrepresentation of females also reflected the center's demographics. We did not measure ability to perform ADLs (activities of daily living) nor did we use screening scores for cognitive status, but these community-dwelling patients rarely presented with severe functional limitations or advanced dementia, and those who had the latter were, as noted, excluded from the study on clinical-operational grounds if they were unable to participate in screening for depression and anxiety. Otherwise, issues around subjects' functional status, cognitive impairment, drug and alcohol use, and social problems were considered broadly in clinical and needs assessments but not specifically quantified for this data set.
The clinical yield from screening was substantial, as indicated by the rates of subjects screening positive for depression (37.1%) and for anxiety (26.9%), as well as the high mean scores on both screening instruments. We did not evaluate the specificity of screening, but the central decision to refer or not to refer for treatment after a review by the mental health team comprised a de facto validation. For example, while 37.1% of screened subjects scored in the positive range for depression, only 31.5% of the total number of subjects who were screen-positive for depression and/or anxiety were referred for treatment. This small percentage of treatment referrals could reflect lack of specificity of the screening but might alternatively have resulted from the team's selectivity in making referrals; that is, only patients who appeared likely to adhere to and benefit from treatment were referred. Also, the low referral rate did not reflect the fact that a rudimentary mental health team had been in place before the initiation of the project, and some of the PCPs had continued to make referrals without prior screening. In addition, a substantial percentage of screen-positive subjects had already started treatment; of these subjects, those who had not yet experienced significant clinical improvement were then captured by the screening process as positive for depression and/or anxiety. On the other hand, there was a surprisingly high rate of screen-negative referrals for treatment, 11.8%, a finding we regarded as consistent with the emphasis on clinical judgment in the referral process in lieu of reliance on screening data alone.
The referral process proved to be clinically justifiable as well as selective. Without following a specific protocol, we found that the patients referred for treatment were, based on screening scores and chart review, clinically symptomatic and that the interventions involving medications were assigned to those with the most severe anxiety and/or depression. Also, patients referred to "Social Services Intervention Only" may have been experiencing a financial or housing problem that needed to be addressed by a social worker but were not necessarily depressed or anxious.
The logistic regression models revealed that subjects who screened positive for depression, anxiety, or both were older, more likely to be female, and more often lived alone than screen-negative subjects. An association between living alone, which we viewed as a proxy indicator for social isolation, and screening positive for depression and/or anxiety became apparent in several steps of the data analysis. Living alone was first an independent predictor of screening positive in the logistic regression models. Then, living alone and referrals related to living alone as documented on the needs assessment emerged as predictors of screening positive for anxiety and/or depression.
One of the most important findings was the considerable prevalence (approximately 10%) of suicidality, broadly comparable to the 7.3% figure found in a mixed-age Veterans Administration outpatient setting [26] . While this rate includes the full range of scores, including the least frequent suicidal thoughts, and while there were no suicides or suicide attempts among subjects screened during the study period, this finding points to the potential for such events and the need for vigilance in an age demographic having the highest population-based suicide rates in the United States. [27] . Although geriatric suicide has been closely linked to depression [28] , an earlier study also conducted in New York City found that only a small proportion of elderly suicide victims had postmortem evidence of antidepressant medication, implicating systemic failures in delivering depression treatment to older adults [29] ; in fact, the link between such failures of treatment delivery and geriatric suicide has been one of the chief rationales for the development of CCMs [7] .
PASSE-PC and Other CCMS.
In this paper we describe a straightforward, uncomplicated model of integrating mental health services into a university-based geriatric ambulatory practice. To date, several other CCMs integrating geriatric mental health care into primary care settings have been introduced. One of these, the TIP (Treatment Initiation Program) was studied partly in our own ambulatory care practice. In TIP, barriers to adherence to antidepressant medication treatment were identified and addressed by mental health personnel, augmenting the efforts of PCPs and psychiatric prescribers [30] .
The CCM described here, PASSE-PC, mirrors the previous models in its core features. All, including PASSE-PC, featured interdisciplinary problem-solving, whereby PCPs and mental health professionals worked together to address patients' psychiatric conditions. For all of the models except PROSPECT (Prevention of Suicide in Primary Care Elderly Collaborative Trial) [31] , in which mental health nurses were deployed to physicians' offices in the community in an advisory capacity, direct psychiatric services were made available on-site at the primary care solo or group practices. This innovation, referred to as "co-location, " improves access to mental health services because of physical proximity; then, since the setting is already familiar to the patients, colocation also serves to increase their comfort with psychiatric treatment. The collaborative process in all of the models was further enhanced by greater opportunities for in-person communication between PCPs and mental health providers.
Like PROSPECT and IMPACT (Improving Mood Promoting Access to Collaborative Care Treatment) [14] , psychotherapy in PASSE-PC was based upon PST (ProblemSolving Therapy). This intervention has been shown to be effective for elderly primary care patients with depression [23] . In addition, the sample size of the present study ( = 1505) was comparable to those of the introductory trials of other CCM investigations: PRISM-E (Primary Care Research in Substance Abuse and Mental Health for the Elderly [32] ) ( = 2002); IMPACT ( = 1801); and PROSPECT ( = 599). However, unlike PRISM-E, IMPACT, PROSPECT, and TIP, the initial development and trial of PASSE-PC was not a randomized study, nor, as in PRISM-E, PROSPECT and TIP were multiple sites used.
Among the strengths of the PASSE-PC model were its simplicity, ease of implementation, and its emphasis on systematic screening as the principal method of case-finding. With respect to the last feature, the PHQ-9 and GAD-7 questionnaires have been extensively validated [17] [18] [19] [20] [21] [22] and are well suited for screening large numbers of patients. These tests are brief and usable for individuals of all educational levels and also for those with mild to moderate cognitive impairment.
Moreover, the PASSE-PC model, unlike some of the other CCMs, made use of existing clinical personnel. The cost of implementation was low, with the most expensive line, that of the geriatric psychiatrist, required on only a part-time basis; full-time lines for the clinical social worker and psychiatric nurse practitioner were already in place. The modest cost in turn facilitated a smooth fit with the center's infrastructure. Although this trial involved a single, unique site, and nonacademic settings might not be expected to have preexisting lines for clinical social workers, nurse practitioners, or a psychiatrist, the efficiency of the overall program nevertheless suggested a broad adaptability to primary care group practices similar in size and scale to the one described here. At the Wright Center, the relatively low cost outlay also permitted us to follow subjects for up to 48 months, longer than the other models, and to allot time for medical education, both of these features suggesting a potential for sustainability. Ultimately it is hoped that primary care physicians, at our Center or elsewhere, will feel increasingly competent to diagnose and manage elderly patients with depression or anxiety, reserving psychiatric referral for the most complicated cases.
Given the paucity of geriatric psychiatrists in the United States [33] , specialty care of elderly patients with mood disorders and other psychiatric syndromes is seriously scarce. This is a problem that cannot be addressed on a public health scale without involving primary care practitioners. It follows that treatment must be made accessible in settings where symptomatic elderly patients are most likely to be identified and most amenable to intervention.
Limitations of the Study.
The principal limitations centered on the screening process. Although screening was the central method of psychiatric case-finding in PASSE-PC, it was in fact restricted in scope, eliciting symptoms, not diagnoses, and focusing solely on depression and anxiety; however, psychiatric and medical comorbidities, drug and alcohol abuse, and functional status were considered in all of the mental health team's assessments and referral deliberations. Also, because the study was carried out in a busy medical practice without dedicated research personnel, the distribution of questionnaires, and the recording of data devolved mainly upon clinicians whose principal responsibilities lay elsewhere. Screening was extensive but therefore neither ideally systematic nor complete, resulting in a convenience sample and variable quantities of missing data. Sensitivity and specificity of the screening process were not examined, and the mental health team did not establish reliability in referring subjects for treatments; moreover, the needs assessments were done by consensus rather than independently. Further, it was not known how many cases would have been identified and referred for treatment without screening. Lastly, the comparatively affluent and predominantly non-Hispanic white study population might raise questions of generalizability.
Conclusions
A new collaborative care model for screening, case-finding, and treatment of depression and anxiety in a geriatric primary care practice was found to be both clinically meaningful and feasible. The results from initial screening identified age, female gender, and living alone as predictors of depression and anxiety and also revealed a high frequency of suicidal ideation. In the future, studies comparing the findings of different teams working within a single setting would help to confirm the results reported here. It might also be useful to compare the experience of teams relying on screening instruments with teams using clinical referrals from primary care physicians in the usual manner. Studies that quantify known correlates and modifiers of geriatric affective symptoms such as functional status, cognitive impairment, and drug and alcohol abuse would be of additional value.
Abbreviations
CCMs:
Collaborative care models PASSE-PC:
Psychiatric Assessment and Screening for the Elderly-Primary Care (New York State) OMS: Office of Mental Health
